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(54) HIGH-INTENSITY DUST CORE POWDER, HIGH-INTENSITY DUST CORE, AND ITS 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide mixed powders in which soft magnetic powders and binder resins 
are mixed uniformly, have electrical resistances where an overcurrent can be restricted between soft 
magnetic powder particles, and are a raw material of dust core having high mechanical intensity at normal 
temperatures and high temperatures, with the dust core obtained from the mixed powders, and to provide 
its manufacturing method. 

SOLUTION: High-intensity dust core powders contain soft magnetic powders; phenolic resin fine powders, 
preferably phenolic resin fine powders in which the mean particle size is 30 jxm or less, which has a 
methylol group in molecules, and in which a nondissolved part in the case of being dissolved in high 
excessive boiled methanol is at least 4 mass%, based on the total amount of phenolic resin; a high- 
intensity dust core is obtained from the dust core powders; and its manufacturing method is provided. 
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* NOTICES * 

JPO £m.d NCI PI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Powder for high intensity dust cores characterized by being a thing containing soft magnetism 
powder and phenol resin impalpable powder. 

[Claim 2] Powder for high intensity dust cores according to claim 1 whose mean particle diameter of said 
phenol resin impalpable powder is 30 micrometers or less. 

[Claim 3] Said phenol resin is powder for high intensity dust cores according to claim 1 or 2 which is what has 
a methylol radical in intramolecular. 

[Claim 4] For said phenol resin, the non-dissolved part at the time of making it dissolve in a boiling methanol 
with a rate of 100ml to Ig of this phenol resin is the powder for high intensity dust cores according to claim 1 to 
3 it is [ powder ] at least 4 mass % to this phenol resin total amoxmt. 

[Claim 5] Powder for high intensity dust cores according to claim 1 to 4 said whose phenol resin impalpable 
powder is what is carried out 0.5-5 mass % content. 

[Claim 6] Powder for high intensity dust cores according to claim 1 to 5 whose lubricant is what is carried out 
0.2 mass % content at least. 

[Claim 7] Powder for high intensity dust cores according to claim 1 to 5 which is what is used for compression 
forming using ttie die which below 0.2 mass % (0 mass % is included) content of tiie lubricant is carried out, 
and applied lubricant to the internal surface. 

[Claim 8] compression molding of the powder for high intensity dust cores according to claim 1 to 7 — the high 
intensity dust core characterized by being what heat-hardened and obtained in the phenol resin which exists in 
the inside of the body. 

[Claim 9] the process which presses the powder for high intensity dust cores according to claim 1 to 7, and 
compression molding — the manufacture approach of the high intensity dust core characterized by having the 
process to which heat curing of the phenol resin in the living body is carried out. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdL 6/30/2005 



JP,2002-280209,A [DETAILED DESCRIPTION] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation • 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dust core acquired from the charge of dust core material 
which makes a subject the soft magnetism powder like iron powder or iron machine alloy powder, and phenol 
resin impalpable powder, and this ingredient, and its manufacture approach. The dust core acquired by this 
invention is excellent in ordinary temperature, and a mechanical strength and a magnetic property. [ in / further / 
an elevated temperature ] 
[0002] 

[Description of the Prior Art] In the core used in an altemating cxjrrent magnetic field, while it is required for 
iron loss, especially eddy current loss to be small and for flux density to be high, it is required in the case of the 
winding for making it the handling and coil in a production process for there to be no breakage. In the case of 
the so-called dust core, since this resin plays the role of adhesives among iron powder children while being able 
to control eddy current loss by making the resin which has insulation intervene among iron powder children, it 
is possible to secure a good mechanical strength and to prevent breakage. 

[0003] As a Prior art about a dust core, soft magnetism powder, such as iron powder, and an epoxy resin, 
Pressing mixture with organic binder resin, such as polyimide resin; silicone system resin, phenol resin, and 
Nylon, into a predetermined configuration, and being obtained is known. Moreover, BE ** which reduces the 
frictional resistance between powder at the time of compression molding, and fiictional resistance with a die. 
Carrying out 0.8-1 mass % extent mixing of the lubricant, such as zinc stearate and lithium stearate, 
furthermore, and attaining fertilization is also performed (for example, JP,56-74902,A, JP,62-232102,A, JP,58- 
46044,B, JP,4- 1 2605,B, etc.). 

[0004] Since it was not conventionally applied to components with which the dust core is used in ordinary 
temperature, and a mechanical strength is required, a mechanical strength, especially the mechanical strength in 
an elevated temperature were not asked. Although the mechanical strength in ordinary temperature of the 
conventional dust core which actually used the above resin is large, at an elevated temperature 100 degrees C or 
more, a mechanical strength falls for the glass transition of resin, or softening. Especially application on the 
components for which a mechanical strength is needed in the case where it becomes an elevated temperature at 
Nylon which is thermoplastics among the above by the case where it is used at an elevated temperature, and 
generation of heat in use since the fall of the mechanical strength in an elevated temperature is large and the 
same of this inclination is said of the epoxy resin which is thermosetting resin, polyimide resin, and phenol 
resin was difficult. 

[0005] Using what has the melting point higher than the curing temperature of thermosetting binder resin for the 
lubricant mixed in a raw material as a technique of improving the mechanical strength of a dust core is proposed 
(JP,4-12605,B). However, since the essential reinforcement of a dust core was what is determined by the 
bonding strength or adhesive strength of binder resin, it was only the hardening process of binder resin, and this 
technique that eliminates lubricant which bars association between iron powder-resin was insufficient for 
aiming at the improvement of a hot mechanical strength. 

[0006] In addition, as an improvement measure of a Plastic solid consistency, lubricant is appUed to the internal 
surface of a die and the technique which does not add lubricant is proposed in raw material mixing powdCT 
(JP,9-272901,A). Since lubricant bars junction of iron powder (soft magnetism powder) and resin and the fall of 
a mechanical strength is caused, it can be expected that this technique has effectiveness not only in molding 
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volume density but in improvement in Plastic solid reinforcement. However, in order to aim at improvement in 
a hot mechanical strength, it is necessary to improve it of binder resin itself as above-mentioned. 
[0007] Moreover, in order to control the above-mentioned eddy current loss of a dust core, giving sufficient 
electric insulation is called for and it needs to mix binder resin with soft magnetism powder from this point to 
homogeneity in advance of shaping. Although the homogeneity of the mixture of such soft magnetism powder / 
binder resin was important also from the point of improvement in the mechanical strength of the dust core 
which fabricates this and is acquired, it had to mix with soft magnetism powder and phenol resin had a 
difficulty in workability, for example, after making it dissolve in hydrocarbon system solvents, such as toluene, 
a xylene, and a hexane, since it had the shape of a liquid, mass, or a flake. 
[0008] 

[Problem(s) to be Solved by the Invention] It is in offering the dust core acquired from the mixed powder used 
as the raw material of the dust core which this invention is made paying attention to the above-mentioned 
situation, and binder resin is mixing the purpose with soft magnetism powder to homogeneity, and has the 
electric resistance which can control the eddy current between soft magnetism powder particles, and also has a 
high mechanical strength, and this mixed powder, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] The powder for high intensity dust cores of this invention which could attain 
the above-mentioned purpose (it may only be hereafter called "the powder for dust cores") has a sunmiary at the 
place containing soft magnetism powder and phenol resin impalpable powder. 

[0010] As for the above-mentioned phenol resin impalpable powder, it is desirable that mean particle diameter 
is 30 micrometers or less, and it is adopting the thing of such a particle size, and can attain homogeneity mixing 
with soft magnetism powder. 

[001 1] Moreover, it is desirable that phenol resin is the self-bridge formation mold which has a methylol radical 
in intramolecular in this invention, and in order to secure the hot mechanical strength of a dust core, it is still 
more desirable that the non-dissolved part (it may only be hereafter called "a non-dissolved part") of this phenol 
resin at the time of making it dissolve in a boiling metiianol with a rate of 100ml to Ig of this phenol resin is at 
least 4 mass % to this phenol resin total amoxipt. 

[0012] The inside of the above-mentioned powder for dust cores, it is desirable that 0.5-5 mass % content of 
this phenol resin impalpable powder is done, and it is recommended that 0.2 m£iss % content of lubricant is 
done fiirther at least. In addition, when the above-mentioned powder for dust cores is used for compression 
forming using the die which applied lubricant to the internal surface, it is desirable that the above-mentioned 
amount of lubricant is below 0.2 mass % (0 mass % is included). 

[0013] the high intensity dust core (it may only be hereafter called a "dust core") of this invention — 
compression molding of the above-mentioned powder for dust cores — the phenol resin which exists in the 
inside of the body is heat-hardened and obtained, namely, the process into which the manufacture approach of 
the high intensity dust core of this invention presses the above-mentioned powder for dust cores and 
compression molding ~ it has the description at a place equipped witii the process to which heat curing of the 
phenol resin in the living body is carried out. 
[0014] 

[Embodiment of the Invention] After the "dust core" £is used in the field of this invention mixes and presses the 
lubricant for reducing fiiction at the time of compression molding depending on the binder resin for an electric 
insulation and mechanical-strength grant, and the case into soft magnetism powder and makes it a 
predetermined configuration, they is electromagnetic components called the core (core) which heat-hardens 
binder resin and is mainly used in an altemating current magnetic field. 

[0015] Soft magnetism powder is the metal powder of a ferromagnetic, and the iron powder which has electric 
insulation coats, such as a phosphoric acid system chemical film and an oxide film, on pure iron powder, iron 
machine alloy powder (a Fe-aluminum alloy, a Fe-Si alloy, Sendust, permalloy, etc) and amorphous powder, 
and a front face is mentioned as an example. Post reduction is carried out and such soft magnetism powder can 
be manufactured by [ which were made into the particle for example, by the atomizing method ] grinding after 
that. Although the soft magnetism powder whose mean particle diameter from which accumulation particle size 
distribution become 50% is about 20-250 micrometers is obtained by such process by the particle size 
distribution evaluated by the sifting-out method, in this invention, an about 50-150-micrometer thing is used 
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preferably especially. 

[0016] As for the powder for dust cores of this invention, this phenol resin plays a role of binder resin including 
above-mentioned soft magnetism powder and phenol resin impalpable powder. Phenol resin is thermosetting 
resin, after compression molding, it is heat-treating and advancing crosslinking reaction, i.e., carrying out heat 
curing, and the dust core which has a good mechanical strength is acquired. Therefore, the phenol resin used by 
this invention has the desirable thing of a self-bridge formation mold which has a methylol radical in 
intramolecular. 

[0017] In a dust core, in order to gain good electric resistance and a good mechanical strength, it is 
indispensable that soft magnetism powder and phenol resin are being mixed to homogeneity in advance of 
compression molding. The gestalten of phenol resin are usually the shape of liqiiid, and the shape of massive 
and a flake as above-mentioned, since it is larger than the mean particle diameter of soft magnetism powder 10 
or more times, in order to aim at homogeneity nwxing with soft magnetism powder in the case of a solid-state, it 
is necessary to make it dissolve in a solvent, and phenol resin needs to be used for them. On flie other hand, 
with the powder for dust cores of this invention, by using the phenol resin of impalpable powder, homogeneity 
mixing with soft magnetism powder was attained without the solvent, and manufacture of the outstanding 
electric resistance and the dust core which has a mechanical strength was enabled. 

[0018] From a viewpoint of such homogeneity mixing, it is specifically [ as for the phenol resin impalpable 
powder used by this invention, it is desirable that mean particle diameter is fiilly smaller than soft magnetism 
powder, and ] recommended especially still more preferably that it is [ 30 micrometers or less / 20 micrometers 
or less ] 10 micrometers or less preferably. In addition, "mean particle diameter" here averages the particle size 
measured directly from this photograph about 100 phenol resin simple grain children (particle which is not what 
two or more particles condensed, and exists independently) who chose from the photograph (scale factor: 400 
times) of the phenol resin impalpable powder photoed using the scanning electron microscope at random. 
[0019] The above phenol resin impalpable powder of size grinds the thing of the shape of massive or a flake 
depending on the case, air-current classification can be carried out, this can be obtained, and also in the case of 
the phenol resin of the amount of macromolecules, the phenol resin solution which was made to dissolve in a 
good solvent and was obtained is dropped into the poor solvent of an overlarge, it settles phenol resin, and can 
be manufactured by collecting these precipitate etc. In this case, mean particle diameter is controllable by 
adjusting the concentration of a phenol resin solution. 

[0020] Furthermore, in this invention, it is desirable that bridge formation is advancing and carrying out 
macromolecule quantification to some extent, having a methylol radical for self-bridge formation of the above- 
mentioned phenol resin. Since softening stops arising and the effect of glass transition also becomes small 
fiorther while a mechanical strength will become large, if phenol resin heat-hardens and the structure of cross 
linkage progresses, the fall of a hot mechanical strength is no longer seen. Since the mechanical strength of a 
dust core is dependent on the mechanical strength of binder resin, by canying out heat curing of the 
compression-molding object using the phenol resin with which the structure of cross linkage is not 
comparatively developed, it advances bridge formation of phenol resin and can aim at improvement in ordinary 
temperature and the mechanical strength in an elevated temperature. 

[0021] However, by the phenol resin from which the structure of cross linkage has seldom developed, heat 
curing of long dtiration is needed and the fall of the mechanical strength in an elevated temperature cannot be 
especially controlled on practical level (about 2 or less hours of heat-curing time amount). Therefore, it is 
desirable to use the phenol resin with which macromolecule quantification of the bridge formation was carried 
out to some extent by going on. 

[0022] Specifically, at least 4 mass % and the thing which is more than 5 mass % preferably are recommended 
for the non-dissolved part at the time of making it dissolve in a 100ml boiling methanol to Ig of this phenol 
resin as phenol resin to a phenol resin total amount. Although it is thought that it is easy to dissolve it depending 
on the amoimt of the methylol radical which exists in this phenol resin molecule, so that the solubility over the 
boiling methanol of phenol resin has many the numbers, in order that a methylol radical may be consumed and 
the number may decrease with advance of crosslinking reaction, it is surmiseid that the part (non-dissolved part) 
which does not dissolve in a boiling methanol comes to arise. 

[0023] That is, since most phenol resin with which a non-dissolved part is less than the above-mentioned 
minimum is not constructing a bridge, it cannot secure mechanical strength sufBcient by the above practical 
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heat-curing time amoiint, especially the mechanical strength in an elevated temperature in the dust core which 
xised this. In addition, it is recommended that the above-mentioned non-dissolved part is 20% or less preferably 
30% or less to a phenol resin total amount. In the phenol resin exceeding this, in order that the reaction in the 
case of heat cviring may be too quick and may form the imeven structure of cross linkage, a hardened material 
(dust core) becomes weak. 

[0024] The amount of the above-mentioned non-dissolved part of phenol resin is calculated by the following 
approaches. The phendil resin of the mass Wl weighed precisely is thrown in in the 100ml methanol of a rate to 
Ig of phenol resin, a Soxhlet extraction is carried out at 80 degrees C for 20 hours, and it filters with the glass 
filter with which a phenol resin particle 7 micrometers or more is suspended. Desiccation solidification of this 
filtrate is carried out, the mass W2 of a residual hardening-by-drying object is measured, and the amount X of 
non-dissolved parts is computed using a bottom type (1). . 
X = 100 X {1- (W2AV1)} ... (1) 

[0025] In addition, the above-mentioned amoxmt of non-dissolved parts in the phenol resin particle in the 
powder for dust cores of this invention can be calculated by the above-mentioned approach, after performing 
filtration separation using the solvent which only this lubricant dissolves and taking out only phenol resin, when 
the lubricant mentioned later contains after magnetic separation separated soft magnetism powder. 
[0026] In order that the above-mentioned phenol resin may secure the mechanical strength at the time of 
considering £is a dust core, containing more than O.7 mass % preferably is recommended more than 0.5 mass [ in 
the powder whole quantity ] %. On the other hand, in order for the rate of the volume of the soft magnetism 
powder in a dust core to decrease and to cause the fall of a magnetic property although a mechanical strength 
and electric insulation improve if the amount of phenol resin is increased, containing below 2 mass % 
preferably is desirable below 5 mass [ in the powder whole quantity ] %. 

[0027] As for the powder for dust cores of this invention, it is desirable that lubricant contains further. 
According to an operation of this lubricant, the fnctional resistance between the soft magnetism powder at the 
time of pressing the powder for dust cores or between soft magnetism powder-die walls can be reduced, and die 
galling of a Plastic solid and generation of heat at the time of shaping can be prevented. In order to demonstrate 
such effectiveness effectively, at least 0.2 mass % and containing more than 0.5 mass % preferably are 
recommended for lubricant among the powder whole quantity. On the other hand, since the effectiveness is 
saturated and checks association between soft magnetism powder-phenol resin rather, the mechanical strength 
of a Plastic solid (dust core) is reduced or the inclination which the rate of the volxmie of the soft magnetism 
powder in this Plastic solid decreases, and causes the fall of a magnetic property has it even if it adds lubricant 
so much, it is desirable to make the upper limit into 1 in the powder whole quantity mass %. It is below 0.8 
mass % more preferably. 

[0028] Specifically, the metal salt powder of stearin acid, such as zinc stearate, lithium stearate, and calcixmi 
stearate, and paraffin, a wax, nature, or a synthetic-resin derivative is mentioned that what is necessary is just to 
use what is used for shaping of a dust core fi-om the former as the above-mentioned lubricant. 
[0029] Moreover, by this invention, in case the above-mentioned powder for dust cores is pressed, the amount 
of lubricant in the powder for dust cores can be further lessened using the die which applied lubricant to the 
internal surface by aiming at reduction of the fiictional resistance between soft magnetism powder-die walls. In 
this case, it becomes possible for the amount of lubricant for the mechanical strength which carrying out to 
below 0.1 mass % preferably below 0.2 mass [ in the powder whole quantity ] % was recommended, and was 
more excellent with this, and the dust core which has a magnetic property to manufacture. In addition, when 
using the above-mentioned die, even if the powder for dust cores does not contain lubricant, it is possible to 
acquire a Plastic solid without die galling. 

[0030] In lubricant, it mixes to homogeneity and the powder for dust cores of this invention is manufactured by 
the above-mentioned soft magnetism powder, phenol resin impalpable powder, and the pan so that it may 
become the above-mentioned content, respectively depending on the case. Especially a mixed approach is not 
limited and can adopt a well-known approach conventionally. 

[0031] Moreover, the dust core of this invention is manufactured using the above-mentioned powder for dust 
cores. The manufacture approach is equipped with the process which presses the powder for the ** abovcr 
mentioned dust cores, and the process which heat-hardens the phenol resin in ** compression Plastic solid. 
[0032] In the above-mentioned process **, although it is not limited but can adopt a well-known approach 
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conventionally, especially compression forming is desirable at the point that the amount of lubricant in the 
powder for dust cores can be reduced, when using the die which apphed lubricant to the intemal surface as 
above-mentioned. 

[0033] Especially as lubricant applied to a die intemal surface, although not limited, as a typical thing, the metal 
salts (for example^ zinc stearate, lithium stearate, calcixrai stearate, etc.) of stearin acid are mentioned, this may 
be applied with the shape of powder, or it may be made to dissolve in an organic solvent and it may be applied. 
Moreover, as lubricant other than the above, if graphite, molybdenum disulfide, etc. have lubricity, they are 
applicable. 

[0034] as the desirable conditions at the time of compression molding — 1200 or less MPa of 290 or more MPas 
pressures — it is 3 or less seconds 0.1 seconds or more more preferably the 0.05 seconds or more 5 or less 
second pressurization time amount in 390 or more MPas 1000 or less MPa and maximum load. In addition, 
since a possibility that phenol resin may heat-harden is before a Plastic solid configuration is formed when 
molding temperature is too high, compression molding must be performed less than [ ordinary temperature -150 
degree C ]. 

[0035] In the above-mentioned process **, the phenol resin in a compression Plastic soHd is heat-hardened. 
Especially the approach of heat cxiring is not limited but can adopt a well-lcnown approach conventionally. It is 
180 degrees C or more preferably, and, as for heat curing, 380 degrees C or less of 150 degrees C or more of 
things to which the crosslinking reaction of phenol resin may advance and which are preferably performed 
below 300 degrees C are reconmiended in respect of heat deterioration prevention of phenol resin. Moreover, 
although heat-curing time amoimt changes with the curing temperature to adopt somewhat, it is recommended 
that 1 or less hour takes 3 minutes or more preferably 1 minute or more for 2 or less hours. By adopting such 
heat-curing conditions, while fully being able to advance bridge formation of phenol resin, degradation of 
phenol resin can also be prevented. 

[0036] Thus, the dust core of this invention obtained is further excellent in ordinary temperature, a hot 

mechanical strength, and a magnetic property. 

[0037] 

[Example] Hereafter, based on an example, this invention is stated to a detail. However, the following example 
does not restrict this invention and all the things done for modification implementation in the range which does 
not deviate fi-om before and the after-mentioned meaning are included by the technical range of this invention. 
[0038] The powder for dust cores which carried out weighing capacity of pure iron powder (the Kobe Steel 
make, ATOMERU 300NH), the phenol resin impalpable powder (non-dissolved partial 5 mass %) of the mean 
particle diameter shown in Table 1 , and the lubricant (lithivim stearate) as experiment 1 soft-magnetism powder, 
respectively, mixed 30 minutes or more using the V shaped rotary mixer, and these mixed to homogeneity was 
obtained (phenol resin impalpable powder 1 mass %, lubricant 0.1 mass %). In addition, it asks for the mean 
particle diameter of phenol resin impalpable powder by the above-mentioned approach. 
[0039] this powder for dust cores ~ metal mold — being filled up ~ the temperature of 20 degrees C, pressure 
800MPa, and pressurization time amount 2 seconds in maximum load — pressing — after that — compression 
molding — heat curing of the phenol resin in the living body was carried out on the conditions for 200 degree- 
Cx 10 minutes in air, and the dust core of a rectangular parallelepiped configuration with a die-length [ of 
31.8mm ] x width-of-face [ of 12.7mm ] x thickness of 5mm was acquired. In addition, compression molding 
distributed lubricant (zinc stearate) in etiianol, and was performed using the metal mold which applied this to 
the interned surface with the brush. 

[0040] About the acquired dust core, the anti-chip box reinforcement in ordinary temperature was measured. 
The anti-chip box strength test was performed to IS03325 (sintering metallic material anti-****) according to 
the regular test method. "AUTOGRAPH AG-5000E" by Shimadzu was used for the testing device, and distance 
between the supporting points was set to 25nmi. A result is shown in Table 1 . Moreover, the relation between 
the anti-chip box reinforcement of a dust core and the mean particle diameter of the used phenol resin powder is 
shown in drawing 1 . 
[0041] 
[Table 1] 
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[0042] The dust core where anti-chip box reinforcement is big is acquired, so that from Table 1 and drawing 1 
and it is like what has the small mean particle diameter of the used phenol resin powder (i.e., impalpable 
powder). Especially the dust core that used the phenol resin impalpable powder of the mean particle diameter 
with which are satisfied of the desirable range of this invention has very big anti-chip box reinforcement. 
[0043] As experiment 2 phenol-resin impalpable powder, the non-dissolved part used the thing (resin A) of 5 
mass %, and the thing (resin B) of 2 mass %, and the powder for dust cores was obtained like the experiment 1 
(phenol resin impalpable powder 1 mass %, lubricant 0.1 mass %). In addition, the mean particle diameter of 
Resin A and B is 20 micrometers. 

[0044] Using this powder for dust cores, the dust core was manufactured like the experiment 1 and anti-chip 
box reinforcement was measured at the temperature shown in Table 2. In addition, by measurement at 200 
degrees C, after the oven furnace was used for the anti-chip box strength test in an elevated temperature and it 
held the test portion under the 200-degree C environment among air for 30 minutes, it was performed by the 
approach of taking out from this oven frimace and completing a trial within 3 minutes. A result is shown in 
Table 2. Moreover, the relation between tiie anti-chip box reinforcement of a dust core and measurement 
temperature is shown in drawing 2 . 
0045] 
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[0046] It is not concerned with measurement temperature, but anti-chip box reinforcement is almost fixed, and 
not only ordinary temperature but the anti-chip box reinforcement in an elevated temperature of 100 degrees C 
or more is good in the dust core which used the resin A (non-dissolved partial 5 mass %) with which a non- 
dissolved part fills tiie desirable range of this invention so that clearly from Table 2 and drawing 2 . On the 
other hand, in the dust core which used the resin B (non-dissolved partial 2 mass %) with which a non-dissolved 
part is less than the desirable range of this invention, although the anti-chip box reinforcement in ordinary 
temperature is excellent, anti-chip box reinforcement is falling according to the rise of measurement 
temperature. 

[0047] The above-mentioned resin A (mean particle diameter of 20 micrometers) was used for experiment 3 
phenol-resin impalpable powder, and the powder for dust cores was obtained like the experiment 1 as a content 
which shows this in Table 3 (lubricant 0.06 mass %). This powder for dust cores was used as the compression- 
molding object like the experiment 1, heat curing was carried out on the conditions shown in Table 3 among air, 
the dust core was manufactured, and the anti-chip box reinforcement in ordinary temperature was measured. A 
result is shown in Table 3 and drawing 3 . 
[0048] 
[Table 3] 
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[0049] The dust core where it was not cx>ncemed with heat-curing conditions, but the amount of phenol resin 
impalpable powder was obtained from the powder for dust cores which fills the range of this invention excels 
the dust core from what is less than the range of this invention in anti-chip box reinforcement so that clearly 
from Table 3 and drawing 3 . Moreover, in the range in which phenol resin does not deteriorate, the anti-chip 
box reinforcement of the dust core acquired becomes large, so that heat-curing temperature is high and heat- 
curing time amount is long. 

[0050] The above-mentioned resin A (mean particle diameter of 20 mia-ometers) was used for experiment 4 
phenol-resin impalpable powder, and the powder for dust cores was obtained like the experiment 1 as a content 
which shows lubricant in Table 4 (Arresin 1 meiss %). The moldability at the time of using the metal mold 
which has not applied lubricant to an intemal sxirface using this powder for dust cores, and also pressing like 
experiment 1 was evaluated. The valuation basis made "O" the case where die galling was not accepted in a 
Plastic solid, and made "x" what die galling is accepted in. A result is shown in Table 4. 

0051] 

Table 41 









4-1 


0. 15 


X 


4-2 


0. 2 


0 


4-3 


0. 5 


0 


4-4 


1 


0 



[0052] Although die galling is accepted with the compression-molding object acquired from the powder for dust 
cores with which the content of lubricant is less than the range of this invention so that clearly from Table 4, die 
galling is not accepted with the compression-molding object acquired from the powder for dust cores in the 
range of this invention, but a moldability is good. 

[0053] The above-mentioned resin A (mean particle diameter of 20 micrometers) was used for experiment 5 
phenol-resin impdpable powder, and the powder for dust cores was obtained like the experiment 1 as a content 
which shows lubricant in Table 5 (Arresin 1 mass %). The moldability at the time of pressing like experiment 1 
was evaluated in accordance with the criteria of experiment 4 using this powder for dust cores. A result is 
shown in Table 5. Heat curing of the Plastic solid fiarthermore acquired was carried out like the experiment 1, it 
considered as the dust core, and the anti-chip box degree of hardness in ordinary temperature was measured. A 
result is shown in Table 5 and drawing 4 . 
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[0055] Also in which lubricant content, the Plastic solid without die galling is acquired the passage clear from 
Table 5 and drawing 4 , and further, if this lubricant content is desirable within the limits of this invention, the 
dust core which has very good anti-chip box reinforcement can be acquired. Thus, by using the metal mold 
which applied lubricant to the internal surface, it is possible to reduce the amount of lubricant in the powder for 
dust cores, tiiere is also no die galling, and the dust core where anti-chip box reinforcement is big can be 
manufactured. ^ 
[0056] 

[Effect of the Invention] This invention was constituted as above, is adopting phenol resin impalpable powder 
as binder resin, and has offered the mixed powder for dust cores which enables manufacture of the dust core 
which has a mechanical strength, the outstanding electric resistance, and the outstanding magnetic property, and 
the high intensity dust core acquired by this and its manufacture approach. Since soft magnetism powder and 
phenol resin impalpable powder are being mixed to homogeneity, the powder for dust cores of this invention 
has good workability at the point that it is not necessary to use a solvent. 

[0057] Moreover, offer of the dust core which has the mechanical strength which was excellent in using a 
specific thing as flie above-mentioned phenol resin also in the elevated temperature 100 degrees C [ not only 
ordinary temperature but ] or more also became possible. Such a high intensity dust core of this invention is 
applicable to the device which a load requires at the imusable elevated temperature in the former. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 31 
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fflL.. nm il5l1itcurEif9m'C>ffl*&^^ff;^c (7x 

y~)mmmi^imM%, mmmo. imM%). ^j: 

*J. «BgAteJ:O'B©¥i^iiaSt*2 0 wm-C**. 

[0 044] c©Eif&68'C>ffli&*^fflc\ 1 tmm 
:t-y>fp^mmL. ^M'*'2oo 



C6) 



fc, igs^&^2ic^-r, sfc, 02(c. EMm-i^oytim * [oo45] 



2002-280209 
10 





:7iy— ;u 








(g/cm^) 




50*C 


lOO't 


150'C 


2-1 


A 


7. 15 


112 


1 10 


114 


115. 9 


2-2 


B 


7. 15 


122 


120 


60 


36. 1 



[0 04 6 } ^2*J<fcDf02*^eBJ6*^-C*.5i;^(C, ^ 

1 0 0-Cii(±©lSS-c©!rtST^S*>MWT$>.5. c*a«: 
B (*;^«g|5»2WS%) 4«fflU/cflEt&?l'C^-C». ^ 

[0 04 7] 58 



3. 03fc^-r. 

[0 048] 
[«3] 













a 


b 


o 


d 


3 — 1 


O. 2 


20 


27 


50 


55 


3-2 


O 5 


40 


60 


100 


120 


3-3 


1 


42. 1 


63. 1 


120 


133. 9 


3-4 


2 


59. 2 


76. 9 


132 


140 


3-5 


3 


59. 6 


69. 6 


125 


135 




a: 1 50^0 X 1 Oii*, 


b: 175xiO^ 






c: 200''CX10^^, 


d: 200X60» 



[0 04 9] m3i6j:am3tftf!>BM^^^-C$)^^^iC, 
[0050] 

m) *ffiflaL. ?B?t»J*«4{c^-r#WiiLr. 

mmcM-f}^CKl:^^mebi^tirj:l^m'^^ roj ib. M*^ 
DO^^'sSai)^*!-^*)©^ rxj iofti. ^:^*^4K:n^^ 

■r. 

[0 05 1 ] 
[«4] 



30 









4-1 


0. 15 


X 


4-2 


0. 2 


O 


4-3 


0. 5 


O 


4-4 


1 


o 



[0052] a4*^e.Bje>{p*r J: ^«c> iB^tSfJ©-^** 

c 0 *^^.is?) 6 tx -r . ^^tt*ss»-c* 5 . 

[005 3] glBI5 

40 7 * y--)vmn%mi^ic±iimmA (^i^tiS2 o m 
m) ^mmu, mmm^^mbicmr^mmtLx. 

1 i|Slil(CUrB^^'C^^if9*^ff/c (mm A : IMS 

mm 1 ii^«4c LxmimsiixEEmrn'O't u. ^a-c 

[0054] 
[«5] 



11 









(N/mm') 


5-1 


o 


o 


120 


5-2 


O. 06 


o 


116 


5-3 


0. 1 


o 


105 


5-4 


0. 2 


o 


102 


5-5 


0. 5 


o 


30 



* 



[0 0 5 5 ] S5*J<tO'04*'6?^6A^r'afeSjif9. 
[0056] 



#1^200 2-2 80 20 9 
12 

[005 7] ±fe:7 i y -Ji/«jfli<t Lt:#s©fe 
©%m»?>cit?« -^uco^fihri oo'c&±<Diss. 

[0ffi©fS*^Ci»HJ] 

[01] Kmm'L^(Dtji^m&ii > «M 3: y 

[0 2] ff«afiS'C*©tn«f?aS«!:9J5tiaSCDK«&*7K-r5' 

[03] E.mm'C><DtKmts. t. 7 X y - ;u«Bias[ta5S 

[04] rtMMCCjSitSiJ^r^^^L/ii^S^fflC^fcBEffi^ 




20 



40 to BO 

wtunm Urn 



100 



120 



SOX 1 oot; 



ISffC 



2002-280209 



160 I 




ISOnCxiOmfn 175%x10min 2imxl0min 200%xe0min 



[04] 

140 I 




afiHma. o-obrm o. iksm d. ssaw o. skbm 



a2mmm mn m 

(72)#iB^# m mm 

^mmiaifs>w^fnmm 2 t § 3 s i 



KS#(1:^#Biif 2 T S 3 # 1 # 

^mm^B-^^PFmmm 2 t a 3 s 1 # 

F if— A(##) 5E041 AAOl BB03 CAOl HB17 NN06 



